Specifications Table {#s0005}
====================

TableSubject area**Chemistry, Environmental Sciences and Engineering**More specific subject areaPhotocatalytic processType of dataTable, image, figureHow data was acquiredGC-FID, XRD, SEM, FE-SEMData formatanalyzedExperimental factorsphotocatalytic experiment was assessed at 45 °C, and relative humidity of 40% after 240 min irradiation of metal halide lampExperimental featuresZnO powders were immobilized on glass plates by heat attachment methodThe photocatalytic oxidation of benzene and toluene were carried out in a rectangular reactor under metal halide lamp irradiationThe pump׳s airflow was divided into two parts, the impinger containing the pollutant liquid to supply contaminated air and humidifierAfter the photocatalytic experiments, the inlet and outlet of the reactor were closed and the reactor was sampledData source locationTehran, Iran, Iran University of Medical Sciences, air pollution labData accessibilityData are accessible with article

Value of the data {#s0010}
=================

•Method and data will be advantageous for scale up and design the photocatalytic experimental set up for removing VOCs.•The data provide information about photocatalytic oxidation of VOCs by ZnO under simulated sunlight.•The photocatalytic oxidation process by ZnO nanoparticles can be used as a proper and environmentally friendly method for removing of low concentrations of VOCs from polluted air under sunlight.

1. Data {#s0015}
=======

The XRD pattern of ZnO powders is shown in [Fig. 1](#f0005){ref-type="fig"}. Nine diffraction peaks of ZnO nanoparticles are found at 37.132--86.896° corresponding to ZnO crystal phase (JCPDS 5-0664). The structural properties of the surface and mean size of the nanoparticles were determined by scanning electron microscopy (SEM) ([Fig. 2](#f0010){ref-type="fig"}a). Furthermore, after coating the nanoparticles on the glass plates, the structural properties of the immobilized nanoparticles were characterized using field emission scanning electron microscopy (FE-SEM) (MIRA3 TESCAN) ([Fig. 2](#f0010){ref-type="fig"}b).Fig. 1XRD pattern of ZnO.Fig. 1Fig. 2(a) SEM image of ZnO nanoparticles, (b) FE-SEM image of ZnO coated on glass plate.Fig. 2

Gas chromatography conditions for measuring pollutants are described in [Table 1](#t0005){ref-type="table"}. Benzene and toluene conversion by photocatalytic oxidation, photolysis, and adsorption process are shown in [Figs. 3](#f0015){ref-type="fig"} and [4](#f0020){ref-type="fig"}. Photocatalytic oxidation of binary mixture is indicated in [Fig. 5](#f0025){ref-type="fig"}.Table 1Gas chromatography conditions for measuring pollutants.Table 1Injection temperature (°C)250Detector temperature (°C)250Initial temperature of column (°C)50Increase the temperature (°C/min)15Second temperature of column (°C)150Fig. 3Benzene conversion by photocatalytic oxidation, photolysis, and adsorption process. Initial toluene concentration 50 ppm, at 25 °C, relative humidity 10%, and ZnO suspension dosage 10 g/L.Fig. 3Fig. 4Toluene conversion by photocatalytic oxidation, photolysis, and adsorption process. Initial toluene concentration 50 ppm, at 25 °C, relative humidity 10%, and ZnO suspension dosage 10 g/L.Fig. 4Fig. 5Photocatalytic oxidation of benzene and toluene mixture. Initial pollutants concentration 50 ppm, 45 °C, relative humidity 40%, ZnO suspension dosage 12 g/L.Fig. 5

2. Experimental design, materials and methods {#s0020}
=============================================

2.1. Materials {#s0025}
--------------

The chemical compounds used included benzene (purity 99.55, Code: B0143), which was purchased from Samchun Co. (South Korea), and toluene (purity 99.9%, CAS no.: 108-88-3), made by Merck Co. (Germany). They were used to synthesize the standard solution and prepare artificial polluted air entering the reactor. In addition, to extract benzene and toluene compounds from charcoal tube, carbon disulfide (CS~2~) prepared by Darkozist industrial and mineral research center was used. In order to prepare zinc oxide slurry, double distilled water was employed. To wash the glass surfaces, NaOH (Merck Co., CAS no.: 1310-73-2) was used. The ZnO nanoparticles was prepared from US Research Nanomaterials.

2.2. Coating of ZnO on glass plates {#s0030}
-----------------------------------

To immobilize ZnO powders on the glass plates, heat attachment method was used [@bib1], [@bib2]. In the first step, ZnO suspension was prepared by adding ZnO powders to distilled water across different concentrations regarding the values considered in the research. In the second step, the prepared suspension was stirred for 30 min on a magnetic stirrer. Then, it was sonicated in an ultrasonic bath (Elmasonic S 80/H, frequency 37 kHz) to completely separate ZnO nanoparticles and obtain a more uniform solution.

The tempered glass plates were used across three different sizes (22 \* 25, 12 \* 25, 17 \* 25 cm^2^). Before immobilization, the mentioned plates were washed in a NaOH (0.01 M) solution to elevate OH groups and for better contact between ZnO and the plates. They were then washed by distilled water. Afterward, the prepared ZnO suspension was poured on the glass plates. The coated plates were first dried at 120 °C for 1 h in an oven and then calcinated in an electronic furnace (Fanazma Gostar Co., Iran, frequency 50 Hz) for 3 h at 450 °C. The immobilization process was performed three times to increase the loaded ZnO on the plates.

2.3. Photocatalytic experiments {#s0035}
-------------------------------

The photocatalytic oxidation of benzene and toluene were carried out in a rectangular reactor made of Plexiglass with a volume of 15.6 L (30 cm \* 26 cm \* 20 cm). To uniform the airflow inside the reactor, a fan was installed in its upper part. The irradiation source was a 150 w metal halide lamp (345--800 nm), which was placed in the upper part of the reactor and inside a double-walled quartz jacket. The intensity of ultraviolet radiation in all experiments was 139 μw/cm^2^ measured by a UV-meter, while the intensity of illumination was measured by a luxmeter as 36,200 lx. To control the temperature of the experiments, the reactor was placed inside an ice bath. Furthermore, to prevent the effect of other lights in the laboratory environment and focus the whole lamp radiation into the reactor, the reactor was covered with aluminum sheet.

To supply the air entering the reactor, an air pump (Resun AC-9906) was used. The pump׳s airflow was divided into two parts, part of it entered the impinger containing the pollutant liquid to supply contaminated air [@bib3]. The rest of the flow produced by the air pump was entered into the bubbler containing water, humidity was adjusted by hygrometer that installed in the reactor.

The vapors produced from the impinger and the humidifier entered the mixing chamber (Mariotte׳s bottle with a volume of 15 L) equipped with a stirrer to uniform the inlet flow to the reactor. The flow resulting from the mixing chamber entered the reactor after re-controlling the flow rate by the rotameter. All of the experiments were performed under laboratory hood to better control the environmental conditions of the reaction and prevent contamination of the laboratory environment.

In all experiments, after the time which had been obtained experimentally considering the flow rate entering the reactor and the volume of reactor, the inlet and outlet of the reactor were closed, and after reaching equilibrium of the flow inside the reactor, the reactor was sampled [@bib4]. Sampling and analysis of the flow containing the pollutant were performed according to instruction 1501 NIOSH.

To evaluate the photolysis of the pollutant and adsorption of pollutant on glass plates, a set of controlling experiments were conducted, (1) in the presence of light and absence of catalytic plates and (2) in the absence of light and presence of catalytic plates. Furthermore, photocatalytic removal of pollutants was evaluated under similar conditions with control experiments conditions [@bib5], [@bib6], [@bib7].
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